Background: Dietary factors are known to be associated with initiation and development of colorectal cancer (CRC), and also with CRC's major precursor, the colorectal polyp. In long-term intervention studies on colorectal polyps, dietary changes may therefore affect potential effects of the study intervention. Objective: To examine potential dietary changes among polyp-patients randomly selected from a 3 y intervention study after 1 y. Design and subjects: Of 116 polyp-bearing out-patients (50% men), aged 50 ± 76 y, who participated in the double-blind 3 y placebo-controlled endoscopic follow-up and intervention study against growth and recurrence of polyps, 30 patients were randomised (strata: sex, age and polyp size) to perform a repeated 5 day dietary record by weighing after 1 y. The patients received a daily mixture of vitamin C (150 mg), a-tocopherol (75 mg), b-carotene (15 mg), selenium (101 mg) and calcium (1.6 g) or placebo (lactose) for a period of 3 y with annual colonoscopic examinations and polyps size measurements to test if the mixture was able to reduce polyp growth and recurrence. Polyps of b 9 mm were removed, whereas the remainders and new discoveries of polyps`9 mm were left in situ until the end of the study. Results: Twenty-nine patients agreed to perform the repeated 5 day dietary record, and 86% performed the second record within 48 ± 58 weeks after the ®rst record. The results showed that, with the exception of vitamin D, milk and milk products, no signi®cant differences were found between the two records. The median value of the Spearman's correlation coef®cient for energy and energy-yielding nutrients was 0.66, for vitamins and minerals 0.58, and for foods 0.58. Individual differences between the records were found for most variables, but most of these were negligible. Conclusion: After 1 y, no major dietary changes were found which could be associated with a changed susceptibly for malignancy, and thereby affect potential effects of the study intervention. We may thus suggest that a potential changed susceptibility towards growth and recurrence of polyps, is due to the speci®c intervention, and not due to other major dietary changes. Sponsorship: The Norwegian Cancer Society and Pronova aas.
Introduction
Dietary factors, such as a high intake of fat and a low intake of foods rich in antioxidants and ®bre, have been positively associated with increased risk of initiation and development of cancer in colorectal polyps (World Cancer Research Fund and American Institute of Cancer Research, 1997; Sceppach et al, 1999) . Colorectal polyps are believed to be the origin of most colorectal cancers (CRC) and are developed through a multistep process (Morson, 1974) . It remains uncertain which dietary factors are relevant in each of the intermediate stages of CRC development, and it has been suggested that different factors operate in each step of the neoplastic process (World Cancer Research Fund and American Institute of Cancer Research, 1997) . A major source of bias in long-term intervention studies of CRC development is therefore the possibility that other dietary variations apart from those selected for the intervention will take place during the period of study. Such changes may induce a changed susceptibly for malignancy during the CRC development, and may therefore affect potential effects of the study intervention.
The aim of the present study was to examine potential changes in dietary habits by the use of repeated 5 day dietary records by weighing after 1 y of participation in a double-blind 3 y placebo-controlled endoscopic follow-up and intervention study with a daily mixture of vitamin C, a-tocopherol, b-carotene, selenium and calcium against growth and recurrence of polyps (Hofstad et al, 1998) .
Methods

Subjects and study design
All 116 polyp-bearing out-patients (50% men), aged 50 ± 76 y, who participated in a double-blind 3 y placebocontrolled intervention study against growth and recurrence of polyps (Hofstad et al, 1992 (Hofstad et al, , 1998 , performed a 5 day dietary record by weighing at inclusion. A subsample of 30 polyp patients was asked to perform a second 5 day dietary record by weighing after 1 y of intervention. Eight of the 116 polyp patients who participated in the intervention study were non-compliers (Almendingen et al, 1995) . None of them were included in the present sample of 30 polyp patients.
The 116 polyp patients were recruited from gastroenterological out-patients who had been referred to colonoscopy. The patients reported to have the following occurrence of abdominal symptoms prior to inclusion: constipation (25%), diarrhoea (28%), bloating (51%), and abdominal pain (29%). Subjects with CRC, in¯ammatory bowel disease, renal or heart failure, adenomatous polyposis coli or inability to undergo colonoscopy or dietary assessment were excluded from the study. Initially, the 116 polyp patients were block randomised in a double-blind manner to receive either active medication or placebo (lactose) taken as ®ve tablets twice daily. The active medication consisted of vitamin C (150 mg), a-tocopherol (75 mg), bcarotene (15 mg), selenium (101 mg) and calcium (1.6 g) for a period of 3 y with annual colonoscopic follow-up to test if the mixture was able to reduce polyp growth and recurrence. Since increasing size of polyps (above 1 cm) has been recognised as a risk factor for development of CRC (Morson, 1974) , all large-sized polyps were removed, whereas the remainder and new discoveries of polyps 9 mm in diameter were left in situ for a follow-up period of 3 y with annual endoscopic examinations and polyp size measurements. At the end of the study, all polyps were removed and subjected to histology (Hofstad et al, 1998) .
The repeated 5 day dietary record by weighing should be performed after 1 y of intervention, with no more than 1 ± 1.5 month of variation in order to avoid any effect of seasonal variation on the recorded dietary intake. The patients were not informed during the ®rst period of recording that they would be asked for a repeated measurement. The patients were not given any dietary or lifestyle advice during the study period.
All colonoscopies were performed by one single endoscopist and the dietary assessments were performed by one single clinical nutritionist. The colonic examinations were performed approximately 1 month ahead of the dietary assessment. Approval of the study was obtained from the Regional Ethics Committee (Hofstad et al, 1992) .
The 5 day dietary records A 5 day dietary record was chosen in order to enable direct comparison with the dietary assessment in another Norwegian polyp study (Hoff et al, 1986) . The patients were given a detailed demonstration on how to perform an accurate record on the day before the recording started by the use of food samples and food replicates (Almendingen et al, 1995) . They were provided with a dietary record notebook and a Wedo electronic scale measuring with a precision of 2 g and a maximum of 2500 g. The use of household measures as substitutes for weighed amounts was accepted when it was impossible to weigh the foods. The demonstration therefore also included visual examples of sizes of regular household measurements (cups, glasses, spoon size, etc). Liquid was measured in decilitres. All participants received oral and written instructions to continue their normal eating and lifestyle habits during the dietary registration. We stressed that the purpose was to record the usual food intake and that any temptations to change the diet in order to lose weight or simplify the recording should be counteracted. They were asked to record the type and amount of all foods and drinks consumed. The registration period started with the ®rst meal consumed on Thursday morning and lasted until the consumption of the last meal on Saturday evening. Regular telephone contact was made with each patient several times during the registration period in order to answer questions, for general motivation etc. On the following Monday evening they were called back for control of the registrations. All the dietary records were checked for completeness of description of foods and amounts.
The instruction procedures concerning a second dietary record (DR-II) were identical to the procedures concerning the ®rst dietary record (DR-I). Moreover, the 30 randomised polyp patients who were asked to perform DR-II were invited to a repeated demonstration on how to perform an accurate 5 day dietary record.
Nutrient calculations
Daily intakes of foods and nutrients were computed using a food database and software system developed at the Institute for Nutrition Research, University of Oslo.
Statistical analysis
Any dropouts from the intervention study (Hofstad et al, 1998) was to be avoided. Weighing of foods and drinks is a demanding task, and we did not want to jeopardise the compliance of the 116 polyp patients by asking them all to perform a repeated 5 day food record by weighing. Thus, Two repeated 5 day dietary records K Almendingen et al the present study was performed in a representative subsample of the total study group. Polyp patients were randomised to the present study according to age ( 54 y, 55 ± 59 y, 60 ± 64 y, 65 ± 69 y, ! 70 y), gender and polyp size ( 5 mm, 5 ± 9 mm, ! 9 mm of maximal polyp diameter). The sample size of 30 patients was the result of power calculations for the Wilcoxon signed-rank test (Lehman & D'Abrera, 1975) . With a 5% level of signi®-cance and 80% power we wanted to be able to detect a difference close to 0.5 times the standard deviation of the expected change in a dietary variable from DR-I to DR-II.
Non-parametrical methods were applied (SPSS software). The median, ®rst quartile (Q1) and third quartile (Q3) of food and nutrient intake were computed. Differences between DR-II and DR-I were tested by the Wilcoxon signed rank test. Spearman's rank correlation coef®cient (r) was also used to compare DR-I and DR-II.
Agreement between the intake of fat at DR-I and DR-II was assessed by the method suggested by Bland and Altman (1986) . All P-values are two-sided.
Results
With the exception of one woman, all randomised patients completed DR-II. This woman withdrew from DR-II because of the workload connected to the recording. Thus the study included 15 men and 14 women with a median age of 67 y (Table 1) .
The calculated intakes of energy and nutrients and the consumption of foods from DR-I and DR-II are shown in Tables 2 and 3 . With the exception of vitamin D and milk and milk products, the differences in median intake between DR-I and DR-II were small and non-signi®cant. Alcohol intake was stable, and 25% of the patients reported no consumption of alcohol during DR-I and DR-II.
For nutrients, Spearman's rank correlation coef®cient ranked from 0.43 (P 0.05) for sugar to 0.88 (P 0.001) for starch (Table 2 ). For foods, the correlation coef®cient ranged from 0.28 (non-signi®cant) for ®sh and ®sh products to 0.86 (P 0.001) for coffee ( Table 3) .
The intake of fat appeared to differ to some extent between the two recordings. The Bland and Altman plot (Figure 1) shows that 13 patients reported a higher and 16 patients a lower intake of fat (percentage of energy) during DR-II as compared to DR-I. No tendency towards an increase in differences with increasing intakes of fat was observed.
For the majority of patients, 25 subjects (86%), DR-II was performed within 48 ± 58 weeks after DR-I. One patient performed DR-II 44 weeks after DR-I, whereas the remaining three patients performed DR-II more than 59 weeks after DR-I, due to sickness (n 2) and travelling abroad (n 2). (Almendingen et al, 2000) . 
Two repeated 5 day dietary records K Almendingen et al
Neither among the total of 108 polyp patients who performed DR-I (Almendingen et al, 1995) , nor among the present randomised sample of 29 patients who performed DR-II, were any differences in the consumption of vegetables in total, fresh vegetables separately, cruciferous vegetables, fruit, berries nor fresh fruit found, when comparing the records performed during the summertime (weeks 29 ± 44) to the records performed during the wintertime (weeks 45 ± 28) (data not shown). Thus, the consumption of these anticarcinogenic foods (World Cancer Research Fund and American Institute of Cancer Research, 1997) did not vary according to season.
Discussion
We have previously shown that a high baseline intake of fat and a low baseline intake of foods rich in antioxidants and ®bre was positively associated with increased risk of colorectal polyps (Almendingen et al, 1995) . These dietary components were also found to be risk factors for polyps in the Norwegian population screening study for polyps (Hoff et al, 1986) and also for CRC (World Cancer Research Fund and American Institute of Cancer Research, 1997) . It is thus important to evaluate whether dietary variations, apart from those selected for the speci®c intervention (Hofstad et al, 1998) , ie vitamin C, a-tocopherol, b-carotene, selenium and calcium, had taken place during the 3 y of intervention, since such changes would have the potential to affect the effect of the study intervention.
Although they were diagnosed with colorectal polyps, which is a potential premalign condition (Morson, 1974) , and received a daily dosage of the intervention medication, no major dietary change was observed among these polyp patients as measured by a repeated 5-day dietary record after 1 y of intervention. Although we observed some differences between the two recordings, these were hardly practically relevant for the dietary factors known to be associated with colorectal neoplasia (Hoff et al, 1986; World Cancer Research Fund and American Institute of Cancer Research, 1997; Sceppach et al, 1999) . The results of the intervention study showed that no overall effect on Spearman's rank correlation coef®cient (r). *P 0.05; **P 0.01; ***P 0.001. Figure 1 The individual difference in fat intake (percentage of energy from fat) between the 5 day dietary record performed at baseline and the dietary record performed after 1 y (n 29).
Two repeated 5 day dietary records K Almendingen et al polyp growth was detected, but the ®ndings may support a weak protective effect of calcium and antioxidants on new adenoma formation in low risk individuals, ie subjects below 65 y, with no ®rst-degree familial history of CRC, with no ®rst-degree familial history of any cancer, and with only one adenoma at inclusion (Hofstad et al, 1998) . Since no major dietary change had taken place after 1 y of participation, we may conclude that this possible changed susceptibility towards recurrence of polyps in low-risk individuals was affected by the speci®c intervention and not by other dietary changes. These patients had been referred to colonoscopy due to their abdominal discomfort. It can therefore not be excluded that they already had changed to a more homogenous diet prior to the diagnosis, due to exclusion of speci®c dietary items that are generally known to aggravate abdominal symptoms (for example cruciferous vegetables, garlic and onion). On the other hand, if such exclusion had taken place, no indications of a reintroduction of such foods into their habitual diet were found after 1 y.
We experienced the regular telephone contact, which was made with each participant several times during the registration period, was very important for the general motivation. A dietary record is minimally dependent on memory, open-ended and uses direct measurement of portion size (Jùrgensen, 1992; Nes et al, 1992) . This was an important argument since the oldest subject in this 3 y follow-up study was 76 y at inclusion. Regularity in meal pattern and food habits is more frequently seen in elderly than in young people (Fernyhough et al, 1999) . Regularity makes it easier to report a usual pattern of food intake (Nes et al, 1992) . For example, it has been assumed that the size and composition of meals containing mainly bread, which in a typical Norwegian diet, are estimated to supply approximately two-thirds of the total energy intake, are fairly habitual and vary modestly from day to day among elderly people (Nes et al, 1992) . An important question is whether a dietary record by weighing, lasting for only 5 days, will tend to include commonly eaten foods as well as foods that are more occasionally eaten (Bingham et al, 1995) . The day-to-day variability for foods and nutrients in the present study group is not known, hence we do not know to what degree the calculated intakes re¯ect the usual long-term intakes (Willett, 1990) . For example, it is possible that the number of recording days were too few to measure the intake of vitamin D since a major dietary source of vitamin D is fatty ®sh, which may not be very commonly used (Johansson et al, 1998) .
A limitation with dietary records is that it makes the subjects conscious of the food eaten. This may change their food habits, and most probably in a more healthy direction (Livingstone et al, 1990) . This may be particularly important in follow-up studies involving a dietary record by weighing. In order to ease the burden for the participants, the weighing could be combined with the use of household measures, in order to avoid selection biases and poor response rate (Jùrgensen, 1992) . The problem, above all, is that the participants tend to underestimate their dietary intake (Bingham et al, 1995) . The intake of energy did, however, not differ between the two recordings. A general tendency for overreporting of healthy food and an underreporting of less desirable foods (Livingstone et al, 1990) can, however, not be excluded. The weak non-signi®cant tendency of a lower consumption of fat during DR-II, may therefore be due to both conscious underreporting and to a real decrease in consumption.
In the test ± retest design the most desirable time interval between the measurements is a dilemma (Livingstone et al, 1990) . In this study, the patients were asked to complete DR-II exactly 1 y after DR-I in order to avoid the in¯uence of seasonal variation. Most subjects recorded DR-II 48 ± 58 weeks after DR-I was performed. The risk of the second recording being in¯uenced by the previous one, due to recollection of DR-I, was considered to be minimal with this time interval.
A 5 day dietary record does not provide an exact estimate of habitual dietary intake. Because the intake of almost all foods and nutrients varies from day to day and week to week, it was to be expected that individual differences would be observed in the Bland and Altman's plot (1986) (Figure 1 ). Unless one lives by a strictly homogenous menu, dietary variation will occur among free-living subjects. The plot did not notably reveal a tendency towards an increase in differences with increasing intakes.
In conclusion, no major dietary change was observed among these polyp patients after 1 y of participation in this 3 y double-blind placebo-controlled endoscopic follow-up and intervention study with vitamin C, a-tocopherol, bcarotene, selenium and calcium, against growth and recurrence of colorectal polyps. After 3 y of intervention, no major effect was found on polyp growth, but a very weak protective effect on new adenoma formation cannot be excluded in lowrisk individuals (Hofstad et al, 1998) . We may therefore conclude that a potential changed susceptibility towards malignancy was due to the speci®c intervention and not due to major changes in the habitual diet.
